Abstract. Diet is important in triggering the symptoms of irritable bowel syndrome (IBS). This study investigated the impact of dietary guidance on the symptoms, quality of life and habitual diet of patients with IBS. Forty-six patients who included. Of these patients, 17 completed the entire study. Each patient attended three sessions (~45 min in duration) and received individual guidance on their dietary management. The patients were asked to complete the following questionnaires prior to receiving the dietary guidance, and at least 3 months subsequently: The Birmingham IBS symptom score questionnaire, the IBS Quality of Life (IBS-QOL) questionnaire, the Short-Form Nepean and Dyspepsia Index (SF-NDI) and the MoBa Food Frequency Questionnaire (MoBa FFQ). The time at which patients completed the questionnaires following dietary guidance ranged from 3-9 months (median, 4 months). The total IBS symptom scores were reduced once the patients had received dietary guidance (P=0.001). The total score for the quality of life, as assessed by the IBS-QOL guidance sessions (P=0.003 and P=0.002, respectively). There were no statistical differences in the intake of calories, IBS following dietary guidance. There were increases in the consumption of dairy products, -carotene, retinol equivalents, 12 and calcium, although only the increase in vitamin B 12 and vegetables that were rich in highly fermentable short-chain carbohydrates, disaccharides, monosaccharides and polyols, as guidance sessions, administered by a nurse, reduced the symptoms and improved the quality of life of patients with IBS, and resulted in an adequate intake of vitamins and minerals. Individual dietary guidance is a cost-effective option for the management of IBS.
Introduction
Irritable bowel syndrome (IBS) is a chronic functional bowel disorder characterized by a combination of symptoms that have a considerable impact on the patient's quality of life. These symptoms include abdominal pain or discomfort and altered bowel habits (1, 2) . IBS is more common in females than in males, and is diagnosed more frequently in patients under the age of 50 (1) . The prevalence of IBS has been calculated to range from 5-15% of the population worldwide, as determined by diagnostic criteria, such as the Rome criteria (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) .
Approximately two-thirds of patients with IBS consider their symptoms to be related to their diet (15) and therefore restrict their intake of certain dietary agents that they perceive to be provocative. The most commonly reported triggers are carbohydrates and fatty foods, milk and dairy products, wheat products, caffeine, hot spices, certain meats, cabbage, onions, peas, beans and fried and smoked foods (16) (17) (18) (19) . Despite these reported effects, numerous studies have demonstrated that dietary composition does not markedly differ between patients with IBS and controls (15) (16) (17) (18) (19) (20) (21) , although patients with IBS appear to have a low intake of calcium, potassium, magnesium, vitamin A, vitamin B 12 In a previous study by our group, dietary guidance administered individually to patients with IBS reduced the symptoms of the condition and improved their quality of life, in addition to affecting their habitual diet so that their intake of minerals and vitamins became normalized (18) . However, two groups of patients with IBS were compared in the study; one group received individual dietary guidance, whilst the second did not receive any dietary guidance. There were several important factors in the investigation that may have affected the outcome of the study, but were not able to be excluded, such as the differences in gender distribution and social background between the two groups. The present investigation was designed to control for these factors, and studied the effects in the same individuals before and 3-9 months after receiving individual dietary guidance. Individual guidance on diet management. Each patient attended three 45 min sessions with a registered nurse with special training in the IBS diet, and seven years experience of providing dietary guidance to patients with IBS. The sessions were scheduled with intervals of 2 weeks between them. The information at the sessions was provided orally, and using charts and illustrative drawings. Written information was also supplied.
In the first session, the patient received general information with regard to the importance of regular meals and healthy eating habits, along with the effect of the diet on the development of symptoms. Emphasis was placed on the role of poorly absorbed, highly fermentable oligosaccharides, disaccharides, monosaccharides and polyols (FODMAPs), although patients were also informed of the effects of soluble dairy products were not triggers for IBS symptoms, and that the patients should consume dairy products daily. The patient was asked to keep a diary in which they recorded the time of eating/drinking, and the types of food and drinks they ingested daily. In addition, they were asked to report the occurrence of abdominal pain, abdominal distention and bloating, as well as stool frequency and consistency. The patients were instructed to try protein-, fat-, and carbohydrate-rich/poor diets and report the symptoms for each in the diary. This was performed over a 2-week period.
In the second scheduled session, the information provided in the first session was summarized, before the diary was examined to determine which food items may be triggering the patient's symptoms. The patients were then advised to avoid these items and other items that were rich in FODMAPs carbonated beverages, 'lite' products (those containing artiasked to replace wheat and wheat products with spelt and spelt products, respectively, and was provided with a list of vegetables and fruits that contained lower levels of FODMAPs avoid the intake of food items supplemented with probiotics during the course of the study.
ence regarding the management of their diet was discussed with the nurse, so that the patient and nurse were then able to utilize this information to design a suitable diet for the patient to follow.
IBS symptom assessment. The Birmingham IBS symptom score questionnaire was developed to measure the symptoms of patients with IBS. It is disease-specific, acceptable to patients and suitable for self-completion. Its dimensions have been demonstrated to have good reliability, external validity and sensitivity (22) . The Birmingham IBS symptom score questionnaire consists of 11 questions based on the frequency of IBS symptoms. The responses to the questions are measured on a six-point Likert scale, ranging from 0 (none of the time) to 5 (all of the time). The questionnaire has three underlying -pation (three items), with lower scores indicating improved symptoms.
Assessment of quality of life. The quality of life in patients with IBS was assessed by the IBS-QOL and SF-NDI questionnaires.
The IBS-QOL questionnaire is a 34-item, IBS-specific quality of life measure that assesses physical and psychosocial functioning as a result of IBS (23, 24) . The questionnaire comprises eight domains; dysphoria, interference with activity, body image, health concerns, food avoidance, social reaction, sexual function and impact on relations. Responses are slightly, moderately, quite a lot and extremely.
the health-related quality of life (HRQoL), with 10 questions daily activities, disruption to regular eating/drinking, knowledge towards/control over disease symptoms and interference with work/ 1 (not at all) to 5 (extremely); thus, the total score ranges from 10-50, as per the developer's original calculation formula, with higher scores indicating worse functioning or symptoms. This questionnaire was constructed and validated primarily in patients with dyspepsia (25) . A Norwegian translation of the 
Number of meals --------------------------------------------------------------------------------------------------------------------------------

Results
Patients.
Of the 46 patients recruited to this study, 18 abandoned the study; one was excluded due to non-compliance and one due to cooperation problems; four became better following the dietary guidance sessions, and then lost interest in and motivation for completing the study; two were diagnosed with celiac disease; one was diagnosed with lupus; one became pregnant and one moved abroad during the study. Table VII . Daily intake of patients with irritable bowel syndrome (IBS), demonstrating the replacement of wheat products with spelt products following dietaryguidance sessions. protein, fat (total, saturated and trans-, mono-and polyunsaturated), sugar or alcohol in the patients with IBS who received increase in the intake of cholesterol. The dietary guidance did not affect the meal pattern in the patients with IBS (Table III) .
There was an increase in the consumption of various dairy (Table IV) . However, there was a decrease in the consumption of dairy products with probiotic supplements, in line with our recommendation during the study. Although the intake of increased, only the increase in vitamin B 12 was statistically fruits and vegetables (Table VI) . The replacement of wheat and wheat products with spelt and spelt products, respectively, enabled the patients to consume the food items that they considered essential (Table VII) .
Discussion
There was a high incompletion rate in this study, with a completion rate of only 37%, and a rate of abandonment of 39%. This was within the limits (30-40%) of comparative studies (18, 29) . The low number of patients completing the study was due to several factors; 4% due to non-compliance and collaboration problems leading to exclusion; 9% due to a marked improvement in symptoms following the dietary guidance leading to a lack of motivation to continue with the study; 7% due to the diagnosis of an organic disease during the study; and 4% due to pregnancy and moving abroad.
A previous study demonstrated that although patients with IBS purposely avoided certain food items that were rich in FODMAPs, they unknowingly maintained a high FODMAP intake due to the consumption of alternative FODMAP-rich sources (18) . It has also been reported that patients with IBS avoid certain food items, such as milk and dairy products, unnecessarily, which results in a low intake of certain vitamins and minerals (15, 16, 18, 20) . It is therefore apparent that patients with IBS require guidance to appropriately manage their diet.
The question of how dietary guidance should be provided, and what should it contain, remains unanswered. Individual guidance has been demonstrated to be effective in reducing the symptoms and improving the quality of life of patients with IBS (18) , in comparison with guidance provided in a group situation (i.e., an IBS school), which has been demonstrated to be less effective (30) (31) (32) . As discussed previously (20) , the common dietary advice given to patients with IBS to reduce symptoms is unmanageable in daily life, and raises the risk of inadequate nutrient intake, particularly of vitamins and minerals. Dietary advice should be simple and easy to apply. In the present study, the patients were advised to avoid a small number of food items that were richest in FODMAPs and peas. In addition, they were advised to avoid foods containing
In the present study, the replacement of wheat and wheat products with spelt and spelt products, respectively, enabled the patients with IBS to continue to consume food items, such as bread, without a drastic change to their lifestyle. Spelt is known to contain fewer galactans and fructans (both of which are FODMAPs) than wheat. This observation challenges the emerging concept that gluten has a role in the development of symptoms in IBS (33) .
The present results demonstrate that three sessions of dietary guidance, each lasting 45 min and provided by a nurse, may reduce the symptoms and improve the quality of life of patients with IBS, as well improving their vitamin and mineral intake. This effect has been demonstrated to be long-term (18) . This indicates that dietary guidance may be used as a cost-effective option for the management of IBS; combining dietary guidance with other lifestyle measures, such as a regular intake of probiotics and regular exercise, would augment the effect of dietary management (34) . Food supplements with beneficial bacteria, including Lactobacillus spp. and ., would increase produce gas on fermenting carbohydrates (1). In addition, physical activity has been found to increase gastrointestinal transit (35, 36) .
